Objective: The goal of this study was to evaluate osteoporosis screening practices in male patients aged 70 and older. Methods: A survey-based study was carried out over six months at an academic primary care institution in the Midwest. Results: Seventy-nine male patients and fifteen primary care physicians were surveyed. Less than 10% of males recalled being screened for osteoporosis. Two-thirds of physicians reported regularly screening males for osteoporosis. Conclusion: Elderly male patients are overwhelmingly under-screened and undertreated for osteoporosis.
Introduction
Osteoporosis is a disease of women and men. It is a major cause of morbidity and mortality in both men and women but it is often unrecognized and undertreated in male patients. The mortality rate in men within 1 year of hip fracture is 37.5%, which is 51% higher than in women [1] . Men steadily lose bone mineral density with aging, and one in five men over 50 will suffer an osteoporotic fracture [2] . Although both the 1-year mortality and the need for institutional care after a hip fracture are higher in men than women, men are less likely to receive investigation or treatment for their underlying osteoporosis.
Both the National Osteoporosis Foundation (NOF) and the Endocrine Society recommend dual-energy X-ray absorptiometry (DEXA) screening for osteoporosis in all men aged 70 or older, as well as for men between the ages of 50 and 69 who have additional risk factors. These risk factors include excessive alcohol use, treatment with glucocorticoids, and hypogonadism, especially that experienced by men receiving androgen deprivation therapy (ADT) for prostate can- 
Methods
A single center, survey-based study was carried out at our academic primary care institution over a period of six months. We surveyed all willing and consenting male patients aged 70 and older. A seven-item questionnaire was distributed in person to male patients at their office appointments (see Appendix for questionnaire Data analysis was done using SPSS. Chi-squared tests were run to compare variables from each set of surveys. Person's correlation coefficient was used to evaluate the significance of these variables. A p-value of <0.05 was considered to be statistically significant.
Results
Seventy-nine patients aged 70 years and older were included in the study after questionnaire completion. Our data revealed that nearly half of the patients had fractured a bone or fallen. However, less than 9% of them recalled being screened for osteoporosis. Nearly 16% of those with a history of falls or fractures 
Discussion
Although our physicians are well aware of the screening guidelines, they do not consistently offer screening or treatment options to men as often as they do to women. There is a definite lack of osteoporosis screening in males. Our results revealed that a vast majority of male patients have not been screened for osteoporosis. A recent study evaluating the 10-year osteoporosis screening rate in male patients found merely 11.3% of men over age 70 had undergone DXA scanning [3] . Low screening rates have several consequences not only prior to osteoporosis complications like fractures but also after they occur too.
Despite a higher prevalence of osteoporosis in women compared to men, men have a higher rate of osteoporosis associated complications, including increased morbidity and mortality after hip fracture. This is in large part due to both poor medical management upon discharge and low rates of osteoporosis screening post-fracture [4] . A large single hospital study found that only 5.4% of men were ordered bone mineral density measurement post-discharge [5] . Treatment with bisphosphonates was shown to independently decrease mortality after hip fracture in older patients with a 60% reduction in mortality per year of use [6] .
However, men are not receiving these treatments. Another study found that at hospital discharge, only 6.8% of men were receiving any type of osteoporosis treatment after atraumatic hip fracture compared to 31% of women. One to five years after discharge for hip fracture, merely 9% of men were receiving osteoporosis medical management while 48% of their female counterparts received treatment [7] . Lack of osteoporosis treatment may be due to discrepancies in surgeons concluded that 50% of them avoided prescribing osteoporosis medications to patients after hip fracture due to lack of long-term follow-up and concern for medication adverse effects. These orthopedists believed primary care physicians should initiate medical management instead [8] . Regardless of the cause, men are under-treated and under-screened for osteoporosis and have poorer outcomes compared to women.
These results indicate the need for improved osteoporosis screening pre-fracture and post-fracture, which has its own set of unique challenges. The challenging aspects of screening more male patients are an increased workload for clinicians to counsel patients regarding the need for screening, to interpret the results, and to diagnose, to treat, and to monitor the patients. Medicare coverage is also limited for osteoporosis screening in male patients [3] . There will be increased burden on the Radiology Department as well to scan these men, but patients should at least be given an option to choose or refuse the screening.
There are a few limitations to this study. First, no patient characteristics were collected as the purpose of this study was quality improvement. Without this information, no associations could be made between screening rates and age, race/ethnicity, co-morbidities, medications, social history, etc. Secondly, the study was conducted at a single center. Therefore, the sample size was small, which limited the study's power, and the results are not generalizable.
Conclusion
Physicians are not screening male patients as often as female patients in our primary care clinic. We would like to improve osteoporosis screening in male patients performed by primary care physicians. One consideration is to provide reading material at each appointment to educate male patients over 70, about improving bone health. Studies have suggested that there is a lack of knowledge among medical professionals about the risks of osteoporosis and subsequent fractures in male patients [7] [9]. Providing educational material about osteoporosis and hip fractures to both patients and their families may make them more active participants in seeking treatment. Another would be adding osteoporosis screening as a quality indicator in the EMR. Risk stratification questions could be integrated into the history and physical examination during the office interview to screen high-risk men as per National Osteoporosis Foundation guidelines. The FRAX calculator could be utilized as well to estimate fracture risk; however, this modality does tend to underestimate fracture risk in men [4] .
Overall, it is hoped that a greater awareness of the problem of osteoporosis in men will lead to better treatment, and ultimately to a decrease in fractures and their associated morbidity and mortality.
